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CORRESPONDENCE 
This department welcomes comments on the contents or 
policy of HM, corrections of errors in the literature, ques- 
tions and discussion of previously published questions, brief 
notices of historical discoveries, and other communications of 
interest to the history of mathematics community. 
COMIIENTS ON COLLECTED WORKS, IN PARTICULAR THOSE OF 
EMILE BOREL AND JACQUES HADAMARD 
by J. D. Gray, University of New South Wales, Kensington 
After recently studying the collected works of 
Emile Borel, Jacques Hadamard, Vito Volterra, Frederick Riesz 
and others, I am impelled to complain about the aims and 
organisation of such collections. 
In general, the editors of collected works show an 
appalling disinterest in scholarship. They appear to view 
their obligations to the mathematical community as one of a 
solely botanical nature - to collect. That is, to collect the 
scientific works of an individual. Certainly this simple act 
of collection is of practical value to the historian. tiowever, 
even within this narrow aim editors often fail. All 16 of 
Hadamard’s and all 35 of Borel’s monographs have been excluded 
from their respective collections. On the grounds of space 
and expense this is no doubt justified. Nonetheless, some of 
these monographs (for instance, Hadamard’s 1901 La serie de 
Taylor et son prolongement analytique) are short, relatively 
inaccessible, of potentially great historical value, and could 
well have been included. Precedents for so doing exist. 
Lebesgue’s Oeuvres contain a reprinting of the first (1904) 
edition of his Leqons sur l'integration et la recherche des 
fonctions primitives. Riesz’ Arbeiten contain his 1913 mono- 
graph Des systemes d'equations lineaires a une infinite 
d'inconnues. Similarly, the editors of Paul Painlevels 
Oeuvres have included a printing of his (handwritten) 1895 
Stockholm lectures on differential equations. In addition to 
selected monographs, editors could well include a list and 
resume of lecture courses given. This was in fact done for 
Lebesgue. 
These omissions are symptomatic of a far greater neglect. 
Although in Borel’s Oeuvres all of his scientific papers are 
included, in Hadamard’s some 40% (=127 papers) of even his 
scientific papers have been excluded. In terms of pages, this 
figure translates into roughly 20% (=390 pp) of his total out- 
put! Some of these omissions are rationalised by the editors 
on the grounds that many of the papers were simply notes in 
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the Comptes Rendues which subsequently appeared in expanded 
form as memoires. Needless to say, for the historian this 
rationalisation is inadequate. A closer examination of the 
omissions reveals that fully 2/3 of them relate to pedagogical, 
foundational or historical polemics, book reviews, prefaces, 
etc., precisely the type of publication in which one often 
finds valuable clues to the personality, beliefs, prejudices, 
etc. of the author. In Hadamard’s case, due to the destruc- 
tion of his correspondence during the second world war, these 
are a unique source of such clues. This felony of omission is 
compounded by the inaccessibility of many of the exclusions. 
Similar omissions, albeit not as dramatic, occur in Lebesgue’s 
Ouevres. With Bore1 the editors have been more thorough, 
there being no exclusions and in fact some valuable inclusions 
such as prefaces written by him for other books. In spite of 
this, there is no indication of where one may find his works 
in areas (which the editors feel are) unrelated to his scient- 
ific work. A complex personality such as Emile Borel, a man 
of social, philosophical and political action, offers the 
historian an excellent opportunity to investigate the rela- 
tionship between personal and scientific attitudes. When one 
notes his peculiar (in a non-pejorative sense) mathematical 
philosophy, one can but wonder as to how those views were 
reflected in and by his social and political views. A com- 
plete portrait of Bore1 encompassing and relating his atti- 
tudes in different fields would be an exercise well worth 
undertaking. The editors have given us no help for such an 
effort. They, like most scientists, are intent on 
(artificially) separating Bore1 (read: Hadamard, . . . ) the 
mathematician from Bore1 the person. (For the benefit of 
future Bore1 scholars: Jean Dieudonne informs me that “a 
number” of Borel’s letters reside in the files of the 
Academic des Sciences. Due to lack of clerical staff they 
have not yet been classified.) By way of contrast, in the 
first volume of L. E. J. Brouwer’s Works (on foundations) the 
editor (A. Heytig) has included a translation of a highly non- 
scientific publication, entitled Life, Art and Mysticism 
(1905). He is to be congratulated, although it should be 
noted that he had to be “persuaded” to include it. 
In Borel’s case, the editors have at least included a 
re-printing from 1'Enseignement Mathgmatique of a quite 
thorough biography by Maurice Frechet. In Hadamard’s Oeuvres 
the sole contributions to our knowledge of him as a human 
being consist of a photograph and a brief list of the academic 
positions he held. Similar comments apply to Riesz’ Arbeiten. 
Yet another criticism. In many cases, for instance in the 
works of Brouwer, Hardy, Julia and Painleve, one finds the 
editors commenting on particular papers or results, but gener- 
ally editorial comment is very inadequate. Most often they 
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simply point out typographical or perhaps mathematical errors, 
sometimes they observe connections between certain papers, and 
occasionally - but rarely - they make historically pertinent 
observations. Aside from a few minor typographical correc- 
tions, the editors of Borel’s Oeuvres have appended not a 
single syllable. For Hadamard, there are a total of four 
editorial comments, each no more than three lines long. The 
most ironic of these is that which follows his 1923 paper Sur 
les points doubles des lieux g6on&triques . . . . to which is 
appended the remark “Ce travail montre l’interet que 
M. Hadamard Porte a l’enseignement secondaire . ..‘I One notes 
that 20 of his papers dealing exclusively with pedagogy at all 
levels have been excluded from his Oeuvres! The editors’ 
failure to comment becomes magnified upon observing that they 
were Maurice Frechet, Paul Levy, Szolem Mandelbrojt, and 
Laurent Schwartz. How valuable it would have been had Frechet, 
for instance, commented on the initial impact of his teacher’s 
ideas in functional analysis, on his beliefs and hopes regard- 
ing methodology, particular results or entire areas. These 
views would be doubly valuable since they could simultaneously 
offer clues as to the ideas and attitudes of Frechet himself. 
Another opportunity lost! 
At least one more complaint may be levelled against the 
editors of most collected works - those of Vito Volterra and 
Hermann Weyl being two of the few exceptions. In general, 
they choose to classify and arrange papers according to 
subject matter. Thus in Borel’s Oeuvres the papers appear 
grouped under 15 different headings,such as Thgorie des 
Fonctions; Polynomes et Fractions Rationelles; Series 
Divergentes; Fonctions Entieres; Prolongements Analytiques; . . . 
Any attempt to compartmentalise to such an extent is surely, 
from the historian’s viewpoint, a negative contribution. To 
separate Borel’s measure/integration theory from his function 
and set theory, for example, is to ignore the historical 
origins of his contributions and consequently to make the task 
of using his Oeuvresunnecessarily difficult. To gain an 
accurate appreciation of the evolution of Borel’s thoughts one 
needs to see his works in all fields in chronological order. 
(If the editors feel compelled to compartmentalise they should 
do so in the privacy of an appendix or through an index in 
which a paper could be cited under more than one topic.) 
Within most compartments the papers are arranged chronolog- 
ically - although even here the editors are lax. Thus the 
dates of the papers listed under Theorie des Fonctions appear 
in the following order: 1919, 1894, 1895, 1895, 1896, 1912, 
1904! When it comes to such sections as Philosophie, they 
seem to have abandoned all interest in chronology: 1949, 1907, 
1935, 1907, 1908, 1899, 1899, 1912, 1914, 1909, 1924, 1949, 
1920, 1907, 1937, 1909. Discours et Polemiques: 1922, 1934, 
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1925, 1935, 1897, 1928, 1937, 1922, 1937, 1922, 1925, 1927, 
193.0, 1927, 1911, 1923, 1897, 1921, 1922, 1923. 
With Hadamard the editors have grouped his papers into 14 
(often historically and mathematically inseparable) sections, 
within which they do appear chronologically. With neither 
Bore1 nor Hadamard, however, does the date of publication 
appear with the paper. Hence, to discover when a particular 
paper was written - given no clues within the text itself - 
one must resort to the chronologically ordered complete list 
of publications and check through them one by one! In Riesz’ 
case, the editors have been more thoughtful, including at the 
beginning of each of the nine sections full bibliographic 
information regarding the papers appearing in that section. 
On the other hand, it is with Riesz that the concept of com- 
partmentalisation reaches its peak. Here one finds such 
groupings as Theorie der reellen Funktionen, FunktionrXume 
(both in volume I), and Funktionanalysis (in volume II). To 
the scholar delving into the origins of functional analysis, 
such an artificial classification is nothing short of an 
absurdity . 
One may well ask for whom were the works (of, say, Bore1 
and Hadamard) collected? For the research mathematician? 
Unlikely, as she/he rarely shows interest in “the classics” - 
i.e., a paper over 25 years old. For the historian of math- 
ematics then? Possibly, but if so the collectors have done a 
remarkably poor job . No doubt the editors/publishers had no 
clear audience in mind, and perhaps were pursuing their botan- 
ical hobby for the greater glory of French mathematics. (If 
this is the case, where are the Oeuvres of Liouville and 
Poisson?) I conclude therefore with a plea, that historians 
of mathematics take a hand in editing future collected works 
in order to make them more useful to both mathematicians and 
historians. 
ERNST ZERMELO, A. E. HARWARD, AND 
THE AXIOMATIZATION OF SET THEORY 
A Note from Gregory H. Moore, University of Toronto 
In 1908 Ernst Zermelo gave the first axiomatization of 
set theory. However, many of Zermelo’s ideas appeared pre- 
viously in a paper by an obscure British mathematician, 
A. E. Harward [1905]. I do not imply that Harward influenced 
Zermelo or anyone else, and I am unconcerned with Harward as a 
precursor of Zermelo. Rather, Harward’s paper raises the 
question how Zermelo’s ideas were related to Harward’s, and 
why the latter’s paper elicited no response. A tantalizing 
